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ÅDescribe framework used to assess viability and extinction 

risk of Pacific salmon and steelhead and that forms the 

foundation of recovery planning for anadromous 

salmonids and their habitat

ÅImportance of processes 

ÅRestoration of dynamic processes will allow fish to track 

changes in environmental conditions

ÅThe capacity of watersheds to support viable populations 

has been reduced/constrained

ÅFuture science needs to support management and 

recovery
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VSP Viable Salmonid Populations

Viability of populations are evaluated based on 
four parameters (VSP parameters):

McElhany et al. 2000. Viable salmonid populations and the recovery of 

Evolutionarily Significant Units. NOAA Technical Memorandum NMFS -

NWFSC-42.

http://www.nwr.noaa.gov/1salmon/salmesa/pubs.htm

Åabundance

Åpopulation growth rate

Åspatial structure

Ådiversity

ESU viability
Åcatastrophic events

Ålong -term demographic processes

Ålong -term evolutionary potential



Critical data needs for viability assessments

Abundance
Åestimate of number of fish in population

Åtrends in abundance of population

Åadult based estimates most desirable

Population growth rate (productivity)

Åhow well is a population ñperformingò in the 
habitats it occupies during the life cycle

Åover entire life cycle ïtrends in abundance

Ålife -specific survival is of interest 



Critical data needs for viability assessments

Population growth rate (productivity)

ÅEstimates of a populationôs growth rate that indicate 
a population is consistently failing to replace itself 
would suggest the population is not viable

ÅLow survival rates at one part of the life cycle might 

not immediately manifest in reduced adult 

abundance, but could indicate reduced resilience to 

variation in productivity elsewhere in the life -cycle.

Estimates of smolt production provide a measure of both a 

populationôs potential to increase in abundance during 

favorable ocean conditions and the populationôs ability to 

weather future periods of ñpoorò ocean conditions

As examples:



Critical data needs for viability assessments

Spatial structure

Ådistribution of fish within a populationôs 
freshwater distributional area 

Åhabitat conditions are often quite heterogenous

Åa highly restricted distribution of fish use or 

suitable habitat would pose risk 

Diversity
Ågenetic

Ålife history (e.g., run timing)

Ådiversity of habitat allows for expressions of 

diversity of life histories



Ç Abundance

Ç Productivity

Ç Spatial Structure

Ç Diversity

VSP Checklist
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Å Individuals (within and between life stages)

ÅPopulations

ÅStrata/Biogeographic group

ÅESUs

ÅSpecies

To be viable (i.e., persist) ïfish need to be able 

to track changes in environment

Photo: M. Capelli



Salmonid Populations and ESUs Persist by Tracking 

Changes in Environmental Conditions

ÅStraying by adults

ÅRelatively high fecundity

ÅJuvenile dispersal

ÅDistribution of run-timing

ÅDistribution of age at ocean entry

ÅOverlapping generations (Chinook and steelhead, coho to some 

degree)

ÅFor steelhead, non-anadromous and anadromous life-history 

types
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Natural disturbance events that 

influence salmonid populations 

throughout their range include:

Åwildfires

Ålandslides

Åglaciers

Åearthquakes

Åvolcanic eruptions

Åfloods


